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TTTT 1> P° ""P 

me invention .elates generaily «o the field of head-mounted iUuminauon 
oevicestomedic^andden^use.andspecmcany.o^fieldof^.U^ 

Mg h-imensi«, iHumination assembles for medical and dental use which a. mounted 
on the user's head to provide coaxial fflununation. 

pr-frrinW "° ^ ™ m ART 
Personnel who work in medical and dental fields frequently have a need to 
iUuminate a portion of a patient or workpiece as they opera, on the patient . 
wortpiece. A^esamedme.uteyrecuireU.efreeuseofrhe.rhands. 

user's head or headgear and which alumina* the pauen. or worxpiece. An example 
usersneau t. fl 4i which 

of such an apparatus can be found in U.S. Patent 

describes a headband whereupon a lamp is mounted. 

However.O^arecer^charac^sdcswhicharedesirablemhead-mounted 

, Uluminadon assemblies and which the devices of the prior art fail to either partly 

"""iT-— »- * - — * ^ 

J£ should Ulumina* the patient or worhpieee from a pomt as close to the 

laa die patient or workpiece and increase me difficult, in viewmg the pat™, or 
Ilpiece Also, dentis* and medical p^el of- have a need to iook mto v^ 

-^-^'-trS 

^ be viewed without direct mummauon along the axis o, the bote. If fte 

which is parailel to and very nearly coaxial with the user's luie of s,ght, me chances 
Tie cLon of shadows is minimi Additional.,, -* • — posinon 
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ensures that the « win automatical!, iUutntate an, area that the user views 
provided the user's head is directed toward that area. ^ 

Second the mumination assembly should be safe and comfortable to wear. 

5 such as .lose of U.S. Patent 3,350,552 to I— and U.S. Patent 5,341,513 » 
of hea, a. a point close to ft. user's head. especUUy if high-in^t, Ughtbulbs are 

£ Lcpiece) , and they can even cause burns to the user or patient when they grow 

o^Uv K the user's head are so uncomfortable, man, devices tnstead use a Ugh 
15 ^de^sntithghtfroma— -located Ugh, source. 

devices are U— in U.S. Patent 3,285,242 to «-™«^ ™ 

«, Wee, U.S. Patents 3,951,139 and 4,104,709 to Ito* U.S. Paten, 4,797,736 to 
Kloots et <ri, and U.S. Patent 5,331,357 to Cooley et at. 

Third the illuminanon assembly should be capable of use on Afferent parts 
20 of the user's head, and should also be capable o, being adjustably positioned to 
muminatedifferentdesiredareas. Man, of the prior art mumination assembU* ,» 
no, very versatile because they are permanent!, mounted witinn already -sting 
neadgZ such as rhe iUuminaUon devices of Cooteyetal. and Wee, wnrchshow 
eyegLes win, —ion elemen* at opposing sides of the eyeglass fram« 

neLgear nor repositioned * illuminate different areas o, the patten, or wor^ 
A ddLaUy.ifan mumination assen^^ 

eyeghtsses, headbands, face shields, etc., i, is often difficuU to use a second tvpe of 

30 For example, a face shidd can either scatter or entirel, obsuuc, the hght enutted 
from the devices of Price and Cooley et al. 
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Fourth, since the Nomination assembly may become contaminated with 
particles tan toe patient or workpiece or fluids splashing therefrom, the illuminabon 
assembly should be easy to clean. 

Fifth the mumination assembly should produce an illuminated spot of high 
5 and uniform intend A small, bright spot is extremely important to most methcal 
and dental applications, such as when the interior of a cavity must be viewed (e.g., 
the interior of a hole drilled within a tooth). In that case, full Ultunination of the 
cavity is desired with minimum Ulumination of the surrounding area outsde to 
cavity Ideally, to spot size should also be variable in order to allow the user to 
» Jl********-'**"-* U.S. Patent 4,104,709 to Kioots 
describes an illununation device which provides a continuously variable spot stze, as 
does U.S. Patent 3,285,242 to Wallace. 

Sixth the weight oftoillumination assembly should be small enough thatto 
headgear does not dig into to user's head and a, that to user is virtuaU, unaware 
,5 ofitspresenceontheuser'shead. The prior art illumination assemblies tend to be 
quite heavy due to their use of several optical elements (lenses, prisms, rmnors, ete.) 
and means for mounting tose optical deme« B vnUun to muntinationassemWy. The 
several optical dements are required in order to produce a properly sued, well- 
uefineo, uniform spot, especially in to Ulumination assemblies which allow for a 
2 0 variable spot size <e.g., to aforementioned patent to WaUace and U.S Paten, 
4 104 709toBo«0. Becausetheoptical elements must generaUy be made of heavy, 

Jtical elements comprise a substantia, percentage of to illumination assembly s 
lall weigh, Due to to weigh, o, to gUss, to addition of even a ^e 

assembly, M^y.^^^S"^^^**? 

optical quality and tighter weigh, than glass lenses, these lenses are not preferred for 

use a, exposed portions of to Ulumination assembly because toy are more easuy 

scratched, scuffed, or otherwise damaged during cleaning. 
30 ^wdgh.oftomuminationassemb.ycana.socreategreaterproblemu.an 

aiscomfort. «™^^« <Mi «^ Wi *Z°l t 2 
^ a heavy Ulumination assembly can cause headgear to stuf, or even fall off the 
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^ » mtem.pt «- P-™ ^» J Asanotherexamp ie. whe»thepnor 
»o. to have the mominatton assembly and .« asso-nated taadgear 

its Jof use'and . prevent ^^Z^^Z 
a vision. M-yoffteprioranm— .— tavea^ ^ 
either due » their incorporation of internal ulununauon sources d»T 
eimcr uu6 ri . within the assembly. mi* is 

spo,**. Also, large Uluminationassembhes.nwferew.th 

heavy electiicalorUgh.gu.de cords. ™* ^ ftey can also inttrfere 

of—tion— esdue^esti^sothe^.and^ ^ 

» --user-sb^or^-^f:^,^^ 
uncomfortable <o wear wheu draped ov _ 

remote illumination source. WWe the pnor 

applying power or illumination to il.umm.uor ' — „ ^ 
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In summary, the prior art does not include an iUumination assembly which 
p^des a sufficient* sn.aU and intense variable ^ - w"Ue a, the same time 

binoculars associated «ith the eyeglasses, headbands, or face shields. 

rrM ^vnFTHBnc!EHnaa 

10 The mummation assembly of the present invention overcomes the 

disadvantages of the prior an by providing an iUumination assembly compnang 

^ Illumination source, a housing having a Ugh, guide openmg 

7 • ,nrf heme aliened to illuminate the iUumination opening, a single optical 

!Z. andau— meansforremovatil, atiaching thehousing to headgear. 

disadvantages o, the prior art b, providing an illumination — — £ 
K„„t euide having an output end and an input end, the mput end betng adapted for 
^"■LoJununauon source, a housing having a Ught guide openmg 

nousing and being aligned to Uluminate the iUumination openmg, a 
mountl in me Ulumination opening, the positive lens having a curved face ad;*™ 
mounted in u attachment means for 

25 the output end and an oppostng generaUy planar tace, 
„ m nvablv attaching the housing to headgear. 

Stages of the prior an b, providing an illumination — 
guide to illuminate the illumination opening, a positive 
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* the housing base, for removabiy attaching * -ing base to headge^ 

T^muminationassemb,, uses a remote fflumination source and — *e 

such as a fiberoptic bundle, and therefore avoids heatuig the user s head o 
ILivelyweighdngtheu^shead. The housing of the iUununauon 

,J V pro vide a variable size illuminated spo, of high and uniform 
M L assembly utUi.es a single opUcal eiemen, in Placo of to 

.u.tipieopUcaleie.nen.foundind.epriorart. The optical element for use ^ 
iXlon — * is contempt to be an positive focal leng* refn^ 
T Ze tarticularly an aspheric condensing lens having a planar face and an 

15 Zbeenfoundu.^admirablywel.inp^ofn.uiupleopuca.eletnenu. 

, face shields headbands, and eyeglasses, and associated 

rentC^Cri'— nassemblytobeo,^* 
fdifferenttypesofheadgea, The aaachmen, — ~ 

co^M in-line shadowless illumination of the operating site, an 

illuminate the area the user is viewing. . 
iuum u . havint , a maximum dimension of 

The illumination assembly is small, having am 
■ , 8 inches without die attachment means and light guide, or 

Tl 6 i^ when die housing is telescopicaU, reduced to minimum 
25 app— iy 1-6 «*» * h ^ ^ housing md Dy 

.engd, By usutg only a single glass op« ^ 
«.mntelv locating the fflumination source, the weight oi mem 

^ filrt her reduced because there is no need for die heavy ceramic potting 

30 itL.—.-i-..-*'-*-''-*--"- - - 
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is only approximately 8-10 grams when aptotic housing is used. 
soch as to shields, headbands, and eyeglasses, and assooaed devces 
5 Sit — - — ——- Aaditionauy.dre—on^l, 
hinocular vision when mounted coaxially, it is vinuauy 

binocular vi ^ ^ guide is small enough that it is unseen and 

15 to, the Mowing — i— — invention in — 
associated drawings. 
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BMEEJgSCEffiPPN OF TUP 
Fig ! is a perspective view of the B— — * ° f "» 

Fig . 3 is an exploded perspective vie. o, the mumination assembly of Fig. 

1 situated in an alternate position. 

pig. 4 is a top plan view of the illurmnauon assembly shown with 

10 ^"^-^viewofU-e— „ assembly shown without the 
■^XT^-r — *--« »— — ' Sh0W " With0U,te 
S' 8 is a side cross-sec*- view of the housing of the —on 
2 10 is a top plan view of the housing base of the ilh— assentb y. 

— * rr^ -e prefer a— - - - 
" » :T»P P- view of the preferred at— means of the 

25 ■"■J.TT- — - - - — — — 

^ "front elevated view of the refiner ring of the —ion 

assembly taken along line 16-16 of Fig. 15. 

H g . 17 is a perspecuve view of the pin of the illummauon assembly. 
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Fig. 18 is a perspective view of an alternative attachment means for the 
illumination assembly. 

WT, m ragCMPTlQ HJr TffP. TNVENTIQ E 
U 0. drawings, wherein the same or similar features are designated 

trlnisshownat.OinHgs.l-S. The iUumination as*mblv ,0 has fivem^ 

c^nents: «»~ — »^-— 
engaged to the housing 22 and wherein a tight guide 28 enters, and 

Ld or headgear. Throughout tins specification, when reference . made to 
the — assembly « . * user, head or headgear, . 
unaersu.od to include attachment * implement mounted on me user s head such - 
I^andgoggles.faceshieldsandmas^andheadbandsandhelmets.aswe.. 

"T i \JL It is further understood to include attachment to accessor, 
15 * ^Zll rlZ and binocuiars mounted on the aforementioned 

implements such as lenses, loupes, ana oeC( , mh1v on w m be 

Elements. Each of the components o, me mummatton assemh.y 20 wU> be 

discussed in turn. _ 0 ^ 

Figs 4-8, and particularly Figs. 7-8, best illustrate the housmg 22. The 

ineiorwoi An interior bevel 40 is mcluded on the 

which defines an illumination opemng 39. An interior 

which defines ^ ^ b& 

used b, configuring the exterior attachment bevel 46 accordingl,. 

The 1 cylindrical portion 32 of the housing 22 has a rear ^ 
, d „, 50 located near the rear end 48, and a p.n slot 52 on 
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58 of the rear cylindrical portion 32 and extending the drill until it emerges on the 
interior surface 54, and further extending the drill so it exits through an ex* hole 60 
back to the exterior surface 58. 

to the preferred embodiment of the mumination assembly 20, the maxtmum 
5 diameteroffteforwarffmstc^ 

diameter of the rear cylindrical portion 32 is approximately 0.47 inches. Tins small 
o^eterisespeciaUyhelpMbavoid^^ 

The distance between the rear cylindrical portion 32 and the interior bevel 40 « 
approximately 0.47 inches. The housing 22 has an overall lengvh of approximate., 
10 1.26inehes. The housing 22 is made of "VALOX" or "NORYL" (General Electric, 
Inc., New York, NY), though other plastic, metal, or ceramic substances could be 

^ The optical element 24, which is shown best in Figs. 4 and 5, is preferably 
a refractive lens having a positive focal length, i.e., a positive lens. Such a lens 
15 collects illumination from within the housing 22 and project i, to an area in front of 
thehousing 22. While a plano-convex lens could be used for the optical element 24 
superior results (i.e., better spot sue and intensity with a smaller and tighter lens) 
have been found to occur with the use of an aspherical lens having a curved surface 
42 and an opposing planar surface 44. T*e preferred optical element 24 is the No. 
20 17 1025 asphericcondeastag lens manufacm^ 

California, which has an 18 mm diameter, a center thickness of 7.4 mm, an edge 
thickness of 3.3 mm, a focal length of 15 mm, a back focal length of 10.1 mm, and 
is made of B-270 glass. 

The optical element 24 is mounted within the interior bevel 40 wtth .ts curved 
25 surface 42 adjacent the interior surface 36 of the forward frusteconical portion 34 of 
the housing 22, and with the planar surface 44 facing outward to provide a Ha. 
surface for cleaning purposes. Some prior art illumination assemblies have the 
disadvantagethattheyusean exposed curved lens surface, and matter can splash from 
the operating surface onto the !ens surface and collect either on the face of the lens 
30 orinthecornerswherethelensisjoinedtemehousmg. The matter would then dry 
and firmly adhere to the lens surface, especially in those illumination assembl.es 
wherein the lens surface was subject to heating from the illumination source. The 
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^ would become extremely difficult to clean off without scrubs and 
H„ g — causes scratches in the lens - degrcdation of * 

ZJL*«. -exposedp^su^Mdoosno-P^ea^ 

5 optical element 24 and the housing 22 that a convex lens surface prov.de, 

Tne housing base 26 is illustitfedin deail in Fig, 9-11. The housmg ba* 

cnannel^runningmroughbo.hportior,. T»e plug portion 62 mcludes a ead * 
?T k 70, and a brf, 72, and is adapted to fit closely within the rear cyhndnc* 

Ludes a Ugh. guide opening 73 in the bod, 72 wherein the Ugh. gutde 28 enters, 

thread Ld«mina W on« 1 eHgh t guide28. The bod, 72 contiuns a helrcal groove 
78 the Duroose of which will be explained shortly. 

dp portion 64 of the housing base 26 is adapted to be fastened . 

a Pin aperture 80, and is therefore ideal, suited for — wrthm and 
attachment* a elevis, as will be discussed below 

to .he prefer embodiment of the Uluminanon assembly 20, tire housmg 
26 bas an JLall lens* - app— , 1 inch, of which ft. * « 
^upiesapproximate.yO.Minches. The housing base 26 ,s made , VMX.X 
"NORYL" moughomerplastic.metal.orceramicsubs^ncescouldbeused. 

™ ughtU^^»^»^"^ 0W " )te— 

Ueh , source Lalso an o„tp».end81 which bears a mreaded end —renown 

SLTt Ta6-32 screw Unread end terminator. The lightguide 28 may beany 

o^gt -ide Known to the art, such as singular or bundled plastc or glass 

IZlZZL or Uquid-mied light guides. Tne preferred embodrmen, of ft. 
fiberoptic cables o , ^ ^ ^ , 

1 of Lawrence. Massachusetis, and also by Fiberopuc Systems, Inc. o, Sun. 

-11- 
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VaUey California. Exemplary Unfilled Ugh, guides are made by Hectro-Ute 
Z of Danbury, Connecticut - Orie, Corp. of Stiatfor* — 
pjardless of how many fibers „ chosen for the »c bun le or whattiK 

J^e is prefers because ^ — « ^ *"■>" ^ 

they furtiter tend «o be so heavy and stiff that *ey interfere «* fine pos, o^ng o 

26 and light guide 28, three additional components are recommended for rndusron 
15 Tii poLof^eiU— assembly., The ftrs, component is a re^ 
^ ^e t e t ainern„g82isafrus KW nica,r ta ghavmga fl „n.nm84,arearnm 
71 an interior surface SS. ^e re^er rmg S, m d udes a Up 90 P— 

20 JL. breaking, and which wiU generaU, ttnd to revert to - ongrnal s^ 

.nadeoutofVALOX- or "NORYL". The second component ,sa ptn^ wht^s 

■L third component is an C-ring 93 made of siUcone rubber or a sm^r fle»b> 
25 ^Lonl^ce.andwMchisadap^^.wi^.enec^Oof.ehousmg 

6 the optical elemer-t » - »— — * ^ ^ 40 - *~ 

30 oLml. Alternatively, the optical Cement 24 ma, simply * 

l^orbevel^myuseofadhesivesimown.mear,. The light gurde 28 ■ mserted 
"btguL channel of me housing base 2, and its e. termor ,s 
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attached to the head 68 of the housing base 26 within the light guide channel 66. As 
inLr — shown ^.^-n.^VO^^^ 
76 o, the Ugh, guide channel 66 are adapted to receive a thread^ 
Lnato, TheO- I ing93issa,pedove t ,hep 1 «gpo n ion6 2 of fll ehous, g b^ 
5 ^tres^thintheneaTO. ^retainer ting 82 is sUpped over fteptag^ 

over the p,u g portion 62 of the housing base 26 so that the plug pomon 62 rests 
:L™.indrica 1 po rt io„32o f U,eho«si„g22. ^ heHcal .r»ve 78 u^e 
rr p0 r ti on62of U ,ehousi»gbase26isa.ign^w i m*epi«s.ot52o„« 1 eu 1 ^ 

IT* to engage both the pin slot 52 and helical groove 78. When the p.» B - 

^ re^er ring 82 is then slid forward on the rear cylindnca. port.cn 32 o, ft. 

^surface 88 offtere^ ring 82 holds thepin 92 wift.nd.ep.ns.o.52 and 

p^ents i, from failing out of the entry or exit holes 56 and 60 

When the housing 22, housing base 26, retainer nug 82 and mn 92 are 

of the pin 92 within the heUd groove 78. As.can be seen - F*s. *» 
adjust, alters the disance between the optica, Cement 24 -d ft. 
, „d of the light guide 28, and therefore provides for adjustment of the spot 
I-^oITiS- — — " »— - ""^ ^ 
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^ Attachment means for removably attaching the illumination ^^^^^^ 
hra dgea I n By fte»be m ou„ tt d«,fteclipportion64offtehousm 6 base26 ra fonn 

the completed illumination assembly 20. 

Figs Wandl^mustra^thepreferredauachmentm^achpM. The 
cBp 30isdMdedinU ) acUpc,evis96andacliplegporUon98.ThecUpc,ev^ 
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26 .herein The clip » funher indudB * PiV °' *— J 
rc. i pJp O ^98i„c 1 uaesa fire t1e gl 043 n oa S ec m a.e gl 06 Wta c h ^s F ^ 

rill. - P- of headgear — — - J* 

preferred embodiment of me clip 30 is made of -VAUK" or "NORYL . 
? « con— of iUununauon assembly 20 is completed b, .nsertm the 
,0 ping portion 62 of the housing base 26 within the devis slot 100 of the d, 30. A 

affix .he two pans together. When ft* assembled, the housmg 22 andopUc* 
I™, 24 can move in two degrees of freedom: they can rotate upw*d and 
Hid abont the dip devis 96, and they can move forward and backward by 

15 :z^,^^s*^^ m62o, ^ % ^ 



26. 



Fig s 1-3 Ulustrate me use of the dip 30 to mount the illumination assembly 
20 «o a binocmar .descope and eyeglass system 300 known to me art, a bnef 
L^onofwmchisnowprovided. Tne binocmar telescope and eyegfc* 
20 sZdudes eyeglasses 302 and binocular ^304. An exemplary — 

~ inc., Madison, Wisconsin), and the description set form hereur wnl be 
SI ~ . ma, binocular telescope, though it is underste*. ~ J. 
rminauon assembly 20 is no. limited » e«her mis binocular tefcscope or eve ttus 
25 ^TilgearingLal. The bin<^ « 304 is auached » me e^es 
I ^f.pivot member 306. The pivo. member 306 is atached . a bndge 

ajms312andthustt.einterpupillarydisuu.ee of loupes 314. 

30 may be supped over me bridge 308 wim mepeg s>o. 108 accommodaung tt.e bn ge 
iJC. 310 the^n. Mternauvely, as shown in Fig. 3, the — 
Tly 20 ma, be inverted so ma. me peg slo. 110 accommodates the bndge 
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^ «. 310 therein and the housing 22 rests between the loupes 3U* 
provide direct on-line coaxial mutation. Preferably, the area on the first teg H* 

adjacent the peg slot 110 each bear a beveled surface 112 to assist rn easy utseruon 
5 ^Cridist^^S.O^neiOrerpesslotlOSornO. TbeHgMgurde 

316 of the eyeglasses 302. Unlike the illuminanon devices of the pnor art, the 

„ use's binocular vision when coaxiaU, mounted. Adoiuonan,, ft. use of the 2 
mm fiberoptic bundle for the light guide 28 provides exceptionally high ^"^^j^ 
«, but it still allows for easy mounting of the OluminaUon assemb., 20 onto 
binocular telescopes 300 or similar headgear without interfering wtth the user 
15 vision, comfort, or ease of using the iUumination assembly 20. 

The attachment means described above may be replaced by an, type o, dtp, 
b uckle, lateh, bracket, ^oM^P. — carriage, c, simHar a^sr^rre 

of an a— embodiment of the a— means is iUusrra^ >, a 
,n illustrated in Kg 1«- ThecUphasafirs.member202havmgajaw204andahandle 

,10 are furcated so that the, each include a peg s.o. 216 for nservmg *e bndge 

» O fspac«drid g es.aforwardridge218andarearridge220. 

LL S ac U pcaev i s222whichde fta esaclevissl„t224wheremu,echp^ 
ILhousin base26 may rest. The clip cievis 222 furd^ includes a prvotaperUrre 
i I* a fastener ma, be inserted to affx the dip poruon 64 to the cup devrs 
30 ^ BypresMng K ,ge*er*ehand,es2 M and2 1 2>ejav«204and2 1 0^nso 
302ormenosebridge3,0ofe,eglasses304.inwhichcase«,enosebr l dge310ma, 
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^ such as to the arms 312 of the bir.ocu.ar telescope 302 of ft. nm 3 6 of the 

^ov. to .heart (no,sho»»>. An e^e of sucharem ote W »»- 
sHown i, U.S. Paan. 4.234,910 to Price. The U e ht source us* - *, : 

lieht source preferably has a brearaway ^ 

rr^l — Bg h. »urce a!*, preferabi, has such features as a *~ 

. the user and/or patten, or wortpiece. If ft. mum.nat.on assembly 20 should 

„»ri, . filter to die exterior attachment bevel 46 of the 
assembly 20, the user may attach a filter to the 
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M. a filter or dichroic mirror within the remote light source so ft*.* <he 
desire radiation component of munition emer .he Ugh. guide 28. lb. . helpM 
where plastic fiber(s) is used in ft. light guide 28 since plastic fiber can generaUy 
withstand less heat. 

te asp<,tl3/4 ta chesmdiamea,wiftanm^^^ 

the housing 22 ma, be tdesccfed » provide a spot of 2 3/4 inches diameter and 
approximately 24,000 lu, Bo* o, these readings are obtained where fte optica, 
e,e m en.24is.oca tt dapproxima tt >y 12 inches from fte iUuminated object Srncethe 

achieves a spot si* of 13/4-2 3/4 inches in diameter when the user s head rs 
P^sitionedapproximately 15- 16 inches from the patient or workpiece. Thts spot stze 

15 of an oral cavity. There is negligible scattered Ugh. or stiay Ugh, outtrde of fte 

witt, minima, blurring a. the spot edges. The spot is automatical dueled to 
wherever ft. use, is looking, so fte user does not need » adjust an overhead Ught 

wift fte user's forehead when fte binoeufcr telescopes 302 are flipped acout fte 
£i pivot 308 inu, a position paraUe, . fte user, fcehead. Smce fte 
Linln assembly 20 weighs on,, 8-10 grams versus 35-40 gnuns for 
inununaUonassembUes on fte market, fte user isfor a,, practical purposes unabl » 

ta Wd twi„g to fte smaU *. and light weigh, of the illumination assembly 20 and 

an muminationassembUes. l.can easi,y beremoved and reattached ,o dtfferen, p*«s 
30 "IgciffteuserfindsHdesirableU-doso. For example, i fte user 

a transparent face shield or safety goggles over a pair o, eyeglasses, the 



to wear i 
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mumination assembly 20 can be detached from the eyeglasses and remounted on the 
face shield or safety goggles. 

B is understood that the automation assembly 20 is not limtted to the 
particular arrangement of pans and/or construction described .above, but embraces 
5 suchmc^medf.mnsme^fWcomewitomescopeofmefono^gc.aim, For 
—.ttisnnderstc^thataunitary housing could be used in place of the houstng 
22 and the housing base 26. It is also underaood that different telescoping or 

^ 26 which do not use the retainer ring 82 and pin 92 arranged, are posstbie. 
10 For example, me housing 22 may simply act as a sleeve and telescopically sUde over 
the housing base 26. Alternatively, internal threading may be included wtttun me 
^ cylindrical portion 32 of the housing 22 and compliment exterior threadtng 
my b e included on the plug portion 62 of the housing base 26. However, me 
arrangementdescnbedpreviouslyispr^^ 

falling onto the patient or workpiece. 

Additionally, while the optical element 24 is generally contemplated to be a 
^ or plastic refractive lens, it need not necessarily be such a ten, Ine optical 
eleme„t24 could instead beany ottter we of optical element wim positive properties 
20 Examples o, sucb optica! elements are binary optic means or a holograph, optic^ 
dement, which function on U,e basis of diffraction rattter man reftactio. Another 
possibility is a gradient index optical element wherein the index of refracbon of <h 

characteristics. mm 
« Further, i, is understood that in the claims, means pins function clauses are 

and alsoboth structural equivalents and equivalent stiuctures. As an example, ftough 
a nail and a screw may no, be structural equivalents insofar as a nail employs a 
cyHndncalsurfacetosecurcpam^ 
30 in the context of fastening pans, a nail and a screw are equivalent struck. 
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CLAIMS. 

What is claimed is: 

1 An Ulumination assembly comprising: 

' a a Ugh. guide having an output end and an input end, the opt end 
being adapted for connection to a remote illumination source; 
„ a housing having a light guide opening and an Ulumination opetung, 
the output end of the light guide extending within the housing and 
being aligned to uluntinate the Mumination opening; 
c . a single optica! element within me housing, the optical element bong 

mounted within the illumination opening; and 
„. attachment means for removably attaching the housing to headgear. 

2. ^emununationassemblyofclaimlvvhereinmeopticalelementisapositive 



3 Th eUluntinationassembl,ofc h im2wberemmeopticaleleme»thasac»rved 

4. The mumination assembly of * 3 wherein the curved face is aspheric. 

5 . The illumination assembly of claim 1 wherein the optica, element has a 
diameter of less than 2 centimeters. 

6 TheiUuminationassemblyofdaim 1 

one „,thefo>.owing: a refractive lens, binary optic means, and a holograph* 
optical element. 

,. The mumination assembly of claim 1 wherein the light guide comprises a 
fiberoptic bundle. 
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^mumination assembly of claim 1 wherem the UgM guide hasadiamaer 
of less than 3 millimeters. 

is attached to the housing base to provide - adjust — p 
between the output end and the lens. 

Ttemuntotionassembl, of claim 1 in combination with eyeglasses, wherein 
.he attachment means is removably attached to the eyeglasses. 

me iUumination assembi, o, claim 1 in combination with ^ b inocular 
telescopes, wherein the attachment means is — attached to a. 
binocular telescopes. 

T.e iuumination assembly of ciaim 1 wherein the 
attachment beve! for fitter attachment surrounding the iUuminatton opentng. 

13 ^emun^onassembiyofciaimlwhereinmeUghtguideopeningandtt-e 
iUumination operung are bom generally circular and are coaxal. 

14 An ffluroination assembly comprising: 

a a Ugh. guide having an output end and an input end, the mput end 

being adapted for connection to a remote illumination source; 
b a housing having a Ugh. guide opening and an Nomination opemng 
" ^output end of the light guide exter^g within the housng and 

being abgned to illuminate the illumination openmg; 
c a positive lens mounted in the illumination opening, the positive lens 
' tavtogacurvedfeceadjacen.meourpu.e.dandano^smggeneraU, 

planar face; and 

attachment means for removably attaching the housing to headgear. 



10. 



11. 



12. 



d. 
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me munition assembly of claim 14 wherein to curved face is aspheric. 
16 Themumi^onasserablvofclaimHwhereinthehousingindudesahou^ 
' base telescopicall, and rotational!, engaged to to housing, and wherern to 

between the output end and the housing. 

„. The iUumination assembly of daim 14 wherein to cUp is pivotaUy «— 
to the housing. 

18 An illumination assembly comprising: 
' a . ahousinghavinganin^iorsurfaceboundedbyalightgurdeopenrng 

and an illumination opening; 
„ a housing base telescopically and rotatabl, engaged to to tntenor 
' ^ of to housing, to housing base being adapted to support a 

light guide to illuminate the iUumination opening; 
e a positive lens mounted in to illumination opening, to positive lens 
including an aspheric face adjacent to housing base and an opposmg 
generally planar face; and 

attachment means, pivofcbly attached to to housmg base, for 
removably attaching the housing base to headgear. 



19. The iUumination 



assembly of claim 18 having a mass of less than 10 grams. 



20. The illumination 
than 2 inches. 



ion assembly of claim 18 having a maximum dimension of less 
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AMENDED CLAIMS 

1 An illumination assembly comprising: 

a. a light guide having an output end and an input end, the input end 

being adapted for connection to a remote mumination source; 
b a housing having a light guide opening and an mumination opening , 
5 the outputend of the light guide extending within the housing and 

being aligned to muminate the mumination opening; 

c. a single optical element mounted within the Ulumination opening of the 
housing; and 

d. attachment means for removably attaching the housing to headgear. 

2 . l^eiUuminationassemblyof claim 1 wherein the optical element has a curved 
face and an opposing generally planar face. 

3. The mumination assembly of claim 2 wherein the curved face is aspheric. 

4. The mumination assembly of claim 3 wherein the curved face faces the output 
end of the light guide. 

least one aspheric face. 

6 An mumination assembly comprising: 

a a housing having a light guide opeotag a»d » "PPo*8 «'°^a'*»' 
( ^ - *tel»*«l«*«•^*-»■W-» ,, ^ ,,,ao " ,, *" 

the light guide opening to illuminate the illumination opemng; 
„. an optical dement mourned in the illumination opening, the optical 

element inchidtog at least one aspheric face; and 
c . ^Im^n^formno^lyamchingmelKmstogu.teadgear. 



The mumination 
guide opening. 



assembly of claim 6 wherein one aspheric face faces the light 



-22- 

AMENDEO SHEET (ARTICLE 19) 



WO 96/37730 



PCT/US96W7512 



g. The iUumination assembly of claim 6 or 7 in combination with aught guide 
mounted in the housing. 



9. The 
bundle. 



illumination assembly of claim 8 wherein the light guide is a fiberoptic 



10. Ttefflumh^ 

element has a diameter of less than approximately 2 centimeters. 

U. The iUumination assembly of any of the preceding claims having a mass of 
less than 10 grams. 

12 . The iUumination assembly of any of the preceding claims wherein the housing 
includes an attachment bevel surrounding the Ulumination or*ning. 

13 The iUumination assembly of any of the preceding claims wherein the housing 
includes a main housing body and a housing base adjustably engaged to the 
main housing body , the housing base including the Ught guide opening and the 
main housing body including the illumination opening. 

14 The iUumination assembly of claim 13 including a key located between and 
rotatably engaging the main housing body and the housing base. 



15 The mumination assembly of any of the preceding claims in o 
eyeglasses, wherein the attachment means is removably attached to the 
eyeglasses. 

16 The mumination assembly of any of the preceding claims in combination with 
binocular telescopes, wherein the attachment means is removably attached to 
the binocular telescopes. 
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